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REMARKS 



Claims 2, 3, 5-6 and 9- W ire- cancelled. Claims 1 and 7 are amended. Support for 
amended claim i may be found ^ '.. 
originally filed. Claim 7 is amended to coiif^tm dJ^aidwcy to the claims as amended; Nb.riew : 
matter is added by the amendments: Claims 1, 4, 7« 8 and i 1 remain in the application. 

Claim 1 is rqected wider 35 ILS, C §102(b) as being anticipated by Murnipk^^JS 
5394,236). Applicants traverse tWrejectioi*^ 

Briefly,, applicants' invention ij&late* to a spectroscopic method for analyzing isotope . 
constituents in carbon dioxide gas; satnples .using a referehce gas having two absorption / 
wavelengths . close to the absorption! wavelengths of the isotopes; Absorption waveleri^ths pf t^ : 
• reference pas are used to identifvabsorptioa ^avcl^igths of the isotopes for analysis. Ini. 
particular, a semiconductor laser (LJD) strutting infrared energy in :a 2006. am wwelengthbaiid 
is iised to obtain the absorption Spectra of a gas;, sample containing, aii analyte having i&btopes. 
The absorption spectra of a refefetice gas different firom the iahalvte is also obtained. A ' \ 
positional relationship is detertnihed.betWee^ of the reference gas- aitd the 

isotopes to be analyzed (analyte); : Wavelength of Oie absorption: spectra -of the isotopes for: 
analysis are calculated from the values for theTvavelragtes of th£ reference gas, tM values: of the 
driving currents of the LD associated \*rith the wave lengths of the reference gas and the rate of 
change of the wavelengths of the; xteference ga& with respect to the associated driving cuirepts 
(page .10 line 18 to page 11 line 12); ^ 

analyte isotope^ the abundance ratios and conciratrations of the isotopes are detenu jrfed by 
conventional oscillations (page 1=1 line 22 to #age 12 line 7): : The Steps of the method are 
describe in greater 1 detail at pagesiOrj?, andean embodiment using hydrogen bromide as a ; . . 
reference gas is described at pages .12*17' of the fi^cificaticm; Ho\yev substances such as 

water and nitrogen oxide are also suitable refei^e.gase^(page 9 line 8-10). 
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In sharp contrast, Murnick directly measures the Isotppic content of a gas Sairiple. 
containing carbon dioxide without the use of a 'refer&nqe g^. The isptopic species in the iialyte : 
sample are maintained in an excited state by means f an inductive coil siirroundiiig a :gas Sample 
cell. A light beam having a wav&engSi com^onduig to tteNtransitipft energy of this excited 
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isotope-bearing species is applied to the analyte satnpfe. . the response is measured be observing 
the optogalvanic effect (cohixnnfr line 58 to-.oolunm 4 Unt, 64); iVlunnclc; discloses a gasil^scr 
comprising carbon dioxide having an ainorraally proportipini of "C to provide* iight^eani 
haying wavelengths correspondMg.to the ti^Mon-eWgy each excited state &61umn'8 lines 
54 to column 9 line 26). TheGQi laser is;not a reference ^ buU^^ very 
. precise wavelength, If a differiesixt light soiiice such as tunable dVelasef js used, a reference ctell 
containing a known sample of the isotope beamg^species, i.e, carbon dioxide, is uSed .» a means 
to tune, the frequency of the laser.to.the traction energy -of the excited state (column 14 Imes 26- . 
54). The reference gas is not usid to^dejitify ab^rbance wavelengths of the isptopes for . 
analysis. Murnick chooses the reference gas to. eoriespond to. the. arialyte gas for the. pmp^se of 
tuning the laser light source. AppUca^ " 
. their invention as claimed and revest Exaniiner to.^1hdraW therejection on this grouaidV . 

Claim 1 is rejected unde£&^ iiticipated by Sauke et sli^US 

5,640,014). Applicants traverse the it -may be maintaii^i • • . : ■ 

Sauke et al. disclose ah LD .spectrorticter suitable fi^detentiining the isotope: ?atio^ e.g. 
n C/ l2 C f in a sample gas relative to a refer^^ 

containing the same isotope species in a todwh isotope ratio are.compared to deter^e;the 
isotope ratio of the sample gas;(bolumh 3;lines 13-30 and coliunp: 7 lines 48-60). ; Sauke et al, 
does not teach or sujggest using a reference bavin&an isotopie:speca*es different from the. iihalyte 
isotope species for identify^ 

Sauke et al. could, not use a reference. : gas Wing a different isotope species from die aii^yte 
as the method of Sauke etaLcor^^ 

. determine.the isotope composition of the sainf^ submit that Sauke et 

al. do not anticipate , their invention as cl^^ the-rej^Qn on 

thisgrounA ' . • 1 : 7 ■' 

Claims 1, 3, 4, 6-8 and lCTti* yejwi^'^r'i'S.-Uis.C. § 102(e) as being mtioipa^by 
; Higashi (US 5,929,442). Appli^ta-toverse the rejection, toihe extent that it may be ■•: 
maintained. Claims 3, 5-6 and 10 am cancelled, . ' , 
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Higashi discloses a method for deteitninlngH«§5t6pe^undance ratio of CQ 2 / X C0 2 . 
Higashi uses the third derivative waveforms of the respective light absorption spectrins of 
l3 C0 2 and 12 COa to develop a wavelength discrimination curve that is used to identify : 
frequencies for calculating isotope abundance ratios (column 5 lines 20-37 and cohurin 6 line 60 
to column 7 line 48). In one en^'dimtet; -Higashi uses a reference cell containing carbon 
dioxide with a natural abundance of 13 <2/ 12 e to lock the wavelengdi of a laser diode to the. zero 
crossing points of the third derivative ^ectrpcns of l3 C02/ n C0 2 , (column 9 lines. 23-56), In other 
words, Higashi discloses using a reference pas th at i y the sam e as the analvte gas for the purpose 
of locking the wavelength of the.laser diode on peak absorption values of the analyte gas for 
determination of carbon isotope abundance. s 

In sharp contrast, Applicants method uses a reference gas different from the analyte gas 
(carbon dioxide) to provide absorption bands close to (not the same as); the wavelengths of the 
analyte gas. The. absorption wavelengthsof the reference gas identify absorption wavelengths of 
isotopes for analysis, but do not lock the wavelength. 6f the laser diode to absorption wavelengths 
for analysis> Applicants precisely locate wavelengths of the absorption spectrum for analysis by 
calculating these wavelengths from the wavelengths of the reference gas nearby to the •>■. 
wavelengths for analysis. Further, Applicants re^ectfuUy disagree wta 
characterization of the reference gas of Higashi as having tWo wavelengths close to the' . 
wavelengths of absorption spectra of isotopes. This reference gas of Higashi has wavelengths 
identical to the analyte gas and is. used for locking the wavelength of the laser diode on peak 
absorption values of the analyte gas. Applicants respectfully submit that the method of Higashi 
does not anticipate the claimed metiiod and respectfully request Examiner to withdraw : the 
rejection of claim 1 on this ground . 

With respect to dependent claims 3,4, 6-8.and.10, claims 3, 6 and 10 are cancelled. It is 
axiomatic that claims depending from an allowable claim are likewise allowable;. Claims 4 and 7 
depend from claim 1 and claim's depends from claim 4. As submitted above, claim 1 is 
allowable over Hiagshi, and therefore, claims 4, 7 and 8 are also allowable. Examiner is 
respectfully requested to withdraw the rejections on this ground. 
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Claims 2, 5 and 9 ate rejected under 35 U.S.C. §103(a) as being u^^^^ 
Higashi (US 5,929,442) in ^^/^k^^ip^m^ Applicants traverse-toe : 
rejection to the extent that itxiiay be^^ned- Slaiinsi 5 add ;9 are cancelled. : : ^ 

Claim 11 is rejected under 35 U.SlG; §1^3(a) as be^ ni^atentable over;Hi^bi.(US. 
5,929,442) in view of Atkins^et ab^ the rejection to *e : 

extent that it may be maintained: . : . 

The teachings of Higashi are discussed above. Higashi. does not. teach- or BUggest i 
spectroscopic method for anal^mg lhe.isbtope ratio of carbon ^idV^mghyd^g^bTOmide, 
water, nitrogen oxide and nuxtbres.d^f 

Atkinson et ak fail to remedy- this. deficiency. Atkkson ^ al. disclose a method (tonicity laser 
spectroscopy or ILS) for de^g bw.conceritrations of g^seo^icoMaminants; Essentially, a 
laser cavity is provided Including £ mtwcavhy. absorb^ inside toe laser resonator (cavity) and; 

between the reflective roWoWres^ ; 

for containing a gaseous, sample that is reactive with iasW^mpoaehts.; The effect.of the , ; . . 

ititracavity gaseous sample onie toser outpui results to. an absorption^ 

species contained within the totracavity^^ 91ines 24 and.SQ), 

Atkinson et alvdisclose numewnis gaseous.^ hydrogeiiWideihat n>a> be . : 

• detected by their apparatus. Atfci^n et at do not teach or suggest Preference gas to.identify. • 

isotopes for analysis nor that hydrogto broinide gas. w ApphwmtS 
. respectfully submit that Higasi bf Atlcuison et a*, does ri?t teach or suggest their . 

invention. Examiner is.respeciftul^V^sted to' withdraw the rejections on this ground. 

Applet respect 
record. Reconsideration and taWable action aw respectMy requested, If atelephone • 

' conference woiild be helprol ^ : 
cohtart Applicants' primary atforney-bfr^ord. Curtis ^ H^.^eg:No;29,165);at.<612) 

336.4722. V : ■'.*.}■■ ' ' . '"' ' 

Attached heretois a niaWd-up vewiOT 
and abstractly me current Amendment. The auacie&paige is : captioned '-VERSIPN 
MARKINGS TO SHOW CHANGES MADE' 1 . : .. ■ :\ . .. 
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^QinKr^rm M^v^ tn SHOW CHANGES MADE , . 
. Tn the Claims 

Please cancel clauns 2. 3, 5^ and 9-10. _ . . - • 

Please amend claims l .atti'? as follows. v 

j (AMENDED) A spectroscopic memod,fbr analysing mopes containfed m g&sto be 
measured by identifying and quantitatively measuring isotopes bo using wavelength qf 
absorption spectra absorbed in. existence of said isotope* the movement is characterized in 
that themethod comprises the steps of. ; • .'; 

using a seiniconduaor laser beani as a beam source for sajd wavelengths of. said 
absoiption spectra; and : , ; ■ 

u:1nI . 11Tr r. ^c^tftrtfrnm^ 

natures i thereof for identffication of Said isotopes, wherein said reference gas 
contains collating components^ two wavelengths ^ well-known absorption spectra m 
wavelength band close to said Wavelengths; of absorption spectra pf said isotopes sto&lM 
isrttn pes are Wn pcs of co hort dioxide gas. . 

7. (TWICE AMENDED) the spebtroscopic method for analyzing isotopes according to 
claim \ [3], wherein . . . . i 

said isotopes, of carbon dioxide gas as sample gas are ,2 C^ and "CQzj.and :• 
said "CO* and l3 COj have pairs of foU0wing.wavelengtl4 . • . , 

(a wavelength of isotope 1J C^ 2 (wn)):(a wavelength of isotope. "COzCnm)) . ; 

2054:37 . • :. • .2053.96 • •'.]..•• ' ; 

2044 .. :•• 2044.49: ;- f . 

2035:34. . : ...203S;63. 
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and a abundance ratio is measured by an absorbance;in accordant^ with said a respective pair of 
wavelengths. 
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